Intracellular trafficking of Clostridium botulinum C2 toxin.
Clostridium botulinum C2 toxin is a binary toxin composed of an enzymatic component (C2I) and binding component (C2II). The activated binding component (C2IIa) forms heptamers and the oligomer with C2I is taken up by receptor-mediated endocytosis. We investigated the intracellular trafficking of C2 toxin. When MDCK cells were incubated with C2I and C2IIa at 37 °C, C2I colocalized with C2IIa in cytoplasmic vesicles at 5 min, and C2I then disappeared (15 min incubation and later), and C2IIa was observed in the vesicles. Internalized C2I and C2IIa were transported to early endosomes. Some of both components were returned to the plasma membrane through recycling endosomes, whereas the rest of C2IIa was transported to late endosomes and lysosomes for degradation. Bafilomycin A1, an endosomal acidification inhibitor, caused the accumulation of C2IIa in endosomes, and both nocodazole and colchicine, microtubule-disrupting agents, restricted C2IIa's movement in the cytosol. These results indicated that an internalized C2I and C2IIa complex was delivered to early endosomes, and that subsequent delivery of C2I to the cytoplasm occurred in early endosomes. C2IIa was either sent back to the plasma membranes through recycling endosomes or transported to late endosomes and lysosomes for degradation.